Effect of Pyrethrins on cytochrome P450 forms in cultured rat and human hepatocytes.
High doses of Pyrethrins produce liver and thyroid gland tumours in rats by modes of action involving the induction of hepatic xenobiotic metabolising enzymes. The aim of this study was to compare the effects of Pyrethrins with those of the rat liver and thyroid tumour promoter sodium Phenobarbital on some cytochrome P450 (CYP) forms in cultured rat and human hepatocytes. The treatment of female Sprague-Dawley rat and human (both male and female) hepatocytes for 72 h with 0-1000 microM Pyrethrins and 0-1000 microM Phenobarbital did not result in any marked cytotoxicity. In rat hepatocytes both Pyrethrins and Phenobarbital produced an induction of 7-benzyloxy-4-trifluoromethylcoumarin O-debenzylase activity (a CYP1A/2B form marker) and CYP2B1 and CYP2B1/2 mRNA levels. Pyrethrins and Phenobarbital also induced CYP3A-dependent testosterone 6beta-hydroxylase activity in rat hepatocytes. In human hepatocytes Pyrethrins and Phenobarbital induced both testosterone 6beta-hydroxylase activity and CYP3A4 mRNA levels and also increased CYP2B6 mRNA levels. The effects of Pyrethrins and Phenobarbital were concentration-dependent and exhibited a threshold. These results demonstrate that the effects of Pyrethrins on CYP forms in cultured rat and human hepatocytes are qualitatively similar to those of Phenobarbital. Pyrethrins induce CYP2B and CYP3A forms in cultured rat hepatocytes and can induce CYP3A and CYP2B forms in human hepatocytes. While CYP form induction by Pyrethrins, Phenobarbital and related compounds can be associated with liver and thyroid gland tumour formation in rodents, epidemiological data for Phenobarbital suggests that such effects do not occur in humans.